Maxillofacial fractures are encountered less commonly during childhood period due to anatomic, social, cultural, and environmental factors. Although the incidence of all maxillofacial fractures is 1% to 15% among pediatric and adolescent patients, this rate drops to less than 1% in children below 5 years age. Two hundred thirty-five cases (Յ16 age) with mandibular fracture were evaluated retrospectively. Patients records were examined in terms of age, gender, cause of fracture, fracture localization, number of fractures, fracture pattern, accompanying injuries, applied treatment methods, and complications. Mean age of cases was 9.2 years and 165 cases were male, 70 were female. Traffic accidents as the most common etiologic cause in all ages. Falls is the second most common cause which particularly affects children above age of 2 years. All cases had 333 fractures and the most common fracture localization was parasymphysis region (34%). The other most common fracture localizations were as follows: condyle (19%), corpus (13%), dentoalveolar region (12%), angulus (11%), symphysis region (9%), and ramus (2%). There was only a single fracture line in 145 cases, 40 cases had unilateral multiple and 50 cases had bilateral fracture lines. We applied symptomatic (conservative) treatment in 20 (8%) of our cases; fracture fixation with interdental wires or closed reduction methods were employed in 122 patients. Internal fixation with open reduction (OR) was performed on 51 (22%) patients. Both closed and OR techniques were carried out in 30 (13%) patients. Pediatric mandibular fractures, which are seen less frequently compared with those of adults, require a specific and different treatment. Although mostly less invasive methods are preferred, we believe that ORs should be considered when required.
Etiology
Examination of all the injuries revealed traffic accidents as the most common etiologic cause in all ages (49%). Twenty percent of all mandibular fractures had occurred as a result of in-vehicle accidents, 21% had took place due to pedestrian accidents, and 3% due to motorcycle-related accidents. The number of fractures occurring after traffic accidents increase as the age gets older. Falls is the second most common cause (41%), which particularly affects children above age of 2 years. Fall from height (21%) is known to be the most common etiology among all falls. The other most frequent causes were assault in 9 cases (4%), gunshot injuries (GSI) in 6 cases (3%), and animal-related injuries, sporting injuries, work injuries, etc. in 8 cases (3%) ( Table 2) .
The most common etiologic causes leading to injury for different age groups were as follows: 0 to 2 age groups revealed injuries arising from in-vehicle traffic accidents in 44%, fall from height in 33%, and pedestrian vehicle accidents in 24%. The main reason underlying the accidents of other age groups were the same 3 causes and by the increase of the age; fall from bicycle and swing, assault, and gunshot injuries were observed, as well.
Although 44% of 0 to 2 age groups had injuries due to in-vehicle traffic accidents, this rate was constituting only 6% of all in-vehicle traffic accidents. Fall from height was the same, whereas its incidence among 0 to 2 age groups was 33%, this rate was only constituting 6% of the all fall from height cases (Fig. 1 ). Because 0 to 2 age group children receive a more careful care from their parents and are unable to realize physical and motor movements, number of patients in this age group reduces. Similarly, while motorcycle accidents have a rate of 3% among all other etiologic causes, 44% of those occur among 12 to 16 age groups.
The age range 3 to 6 was observed to be under higher risk for fall from bicycle. One of the reasons behind that may be that the children of this age group still need parental control and fail to realize more complex behaviors such as bicycle riding due to lack of a certain level in physical and motor function development. Most common age group affected by falls while walking (while playing, indoors, or outdoors), is children between 7 and 11 age (54%) (Fig.   1 ). This rate constitutes 12% of patients between 7 and 11 age. Fall from swing cases become more common in older ages.
Assault have an incidence of 4% among all causes of injuries. Although assaults causing mandibular fracture were not observed among 0 to 2 age groups, the other age groups were affected equally ( Fig. 1 ). Although gunshot injuries were the underlying cause of fracture in 3% of cases, all of them were observed among 7 to 11 age groups (Fig. 1 ). Only one of those patients was female and all others were male; moreover, those injuries were not of suicidal character but occurring as a result of accidentally hurting oneself while playing with a gun. This occurs due to curiosity of male children in that age group toward guns and the irresponsibility of their parents.
Category of "others" includes workplace accidents, sporting injuries, and animal-related injuries (animal bite and animal kick, etc.). Although these were not observed among 0 to 2 age group, they had almost similar incidences in other age groups.
The analysis of etiologic causes regarding sexual difference, showed traffic accidents as the most common etiologic cause for both genders. Etiologies including violence such as assault and GSI are seen more commonly among men. The incidence of fall and traffic accidents were higher in females compared with males ( Table 3 ).
The analysis of cases regarding the month of incidence, displayed a considerable increase in mandibular fractures during summertime (June, August, and September), and a decrease during wintertime ( Fig. 2 ).
Fracture Localization and Patterns
All cases had 333 fractures and the most common fracture localization was parasymphysis region (34%). The other most common fracture localizations were as follows: condyle (19%), corpus (13%), dentoalveolar region (12%), angulus (11%), symphysis region (9%), and ramus (2%). No coronoid fracture was encountered in our series ( Fig. 3 ). Fracture localizations regarding age groups was as follows: while condyle, parasymphysis, and corpus regions were affected equally in 0 to 2 age groups; most common fracture sites were parasymphysis and corpus regions in 3 to 6 age groups; condyle and symphysis in 7 to 11 age groups; and parasymphysis and condyle regions in 12 to 16 age groups ( Fig. 4 and Table 4 ).
Although there was only a single fracture line in 145 (62%) cases, 40 (17%) cases had unilateral multiple (segmental), and 50 (21%) cases had bilateral fracture lines ( Table 5 ). The most common fracture localization was parasymphysis (60/145, 41%) in unilateral single fracture patients, and the second common fracture site was condyle (23/145, 16%) ( Table 6 ). Most common combination of fractures in unilateral multiple fractures was parasymphyseal ϩ dentoalveolar fracture (13/40, 32%) (13 cases) ( Table 7) . Most common fracture sites in bilateral fractures were parasymphyseal ϩ condyle (11/50, 22%) and parasymphyseal ϩ angulus (8/50, 16%) ( Table 8 ). Eight patients of 90 who had multiple fracture, displayed 3 fracture lines (3%) ( Tables 7 and 8 ). Regarding distribution of fracture types over age groups, bilateral fractures had the highest incidence among 0 to 2 age groups (78%). Other groups showed single fracture line as the most common fracture type (81.7% in 3-6 age groups and 57% in Ն7 age group). Incidence of unilateral multiple fractures showed an increase in children above 7 years age ( Fig. 5 ).
Accompanying Maxillofacial Trauma
Although 88% (207 cases) of patients had isolated mandibular fracture, 12% (28 cases) had accompanying fractures in midface bones. Twenty-one of those 28 cases were male, 7 were female. The most common midface fracture associated with mandibular fracture was zygomatic fracture, and accompanying maxillofacial traumas had a slightly higher incidence among 3 to 6 age group (Table 9 ).
Accompanying Trauma
Eighty-five cases (36%) had other accompanying traumas. Because several cases had more than 1 injury, 85 cases showed 118 injuries. While 24% of those injuries were in 0 to 6 age groups, 33% were in 7 to 11 age groups, and 43% were in 12 to 16 age groups. Cranial and orthopedic injuries were the most common accompanying additional traumas. Although particularly in 0 to 6 age groups cranial injuries had a higher incidence, 12 to 16 age groups showed elevated incidence of orthopedic injuries (43%) ( Fig. 6 ). Five cases (2%) which had accompanying cranial injuries exhibited a mortal course. None of the cases had a mandibular fracture which would lead to airway obstruction, and maxillofacial trauma was not a cause of mortality in any of the patients.
Treatment Method and Complications
We could not apply follow-up and treatment on 12 of our cases (due to mortal course in 5 and parental rejection against treatment in 7 patients). We applied symptomatic (conservative) treatment consisted of analgesics and a soft liquid diet in 20 (8%) of our cases; fracture fixation with interdental wires or closed reduction (CR) methods such as maxillomandibular fixation with arch bar, quick-fix screw, or ivy-loop were employed in 122 patients. Internal fixation with open reduction (OR) was performed on 51 (22%) patients. Both closed and OR techniques were carried out in 30 (13%) patients (Table 10 ). To not prevent the bone development, the applied wire, plate, and screws were removed from our patients who had been subjected to OR and internal fixation in postoperative third to sixth months. Resorbable screw plate systems were used in 4 patients of our series. The distribution of the treatment methods of mandibular fractures shows that CR is the most common technique used for all ages while OR methods are preferred for mostly children above 12 years age and below 6 years age. The distribution of the preferred treatment method regarding localization of mandibular fractures, shows maxillomandibular fixation as the first choice for all localizations. Conservative method is observed to be an important treatment option for condyle and dentoalveolar fractures.
Twenty cases (9%) showed complications such as infection, occlusion disorder, and plate exposition (Table 11 ). Three cases of 6 which showed malocclusion, had condyle fracture. Four cases of 7 which showed infection, had parasymphysis fracture. All those cases displayed multiple fracture lines and segmented fractures which were of intraoral or open character. One patient with hypoesthesia, exhibited mental nerve damage associated with the trauma; none of the patients we applied intervention, had such a damage.
Although the complication rates were higher in 12 to 16 age groups; regarding treatment options, lowest complication rates were observed among patients who had been subjected to internal fixation.
DISCUSSION
Pediatric maxillofacial fractures have lower incidence compared with those of adults and constitute 1% to 14.7% of all maxillofacial fractures. Among all maxillofacial fractures, the incidence of ones which are seen in patients below 5 years age, is reported to be 0.87% to 1%. 9 -12 The following factors may be shown responsible for this result: lesser volume of facial surface compared with the volume of cranium in children, more flexible and Condyl  6  38  10  14  32  25  16  14  Ramus  3  2  2  2  Angulus  9  13  15  12  11  10  Corpus  4  25  18  26  12  9  8  7  Parasymphsis  4  25  27  39  24  18  59  52  Symphsis  27  21  3  3  Dentoalveolar  2  12  6  8  17  13 14 12 Condyl  -6  13  4  23  Coronoid  -----Ramus  --2  -2  Angulus  -7  8  -15  Corpus  -9  6  1  16  Parasymphsis  -23  3  34  60  Symphsis  --13  1  14  Dentoalveolar  2  3  6  4  15  Total  2  48  51 44 145 Annals of Plastic Surgery • Volume 63, Number 5, November 2009 Retrospective Analysis of Mandibular Fracture Cases soft nature of the skeletal structure in pediatric patients, lesser pneumatization of pediatric facial bones, support provided by unerupted teeth for mandible and maxilla, and protection of particularly preschool children from environmental factors. [13] [14] [15] [16] [17] Diagnosing pediatric facial fractures is difficult because children can not express their complaints clearly and physical exami-nation of pediatric patients presents with some difficulties. 2, 18, 19 Conventional radiography and computed-tomography both have a high rate for confirming fracture diagnosis, however, the radiologic appearance during mixed dentition may make determination of the fracture line more difficult.
Facial fractures of pediatric populations have a different incidence, localization frequency, and pattern compared with those of adults. Although adults most commonly present with nasal fracture, most common facial fracture among pediatric patients is known to be mandibular fractures (15%-86.7%). 9, 18 According to the previous studies, general characteristic properties of mandibular fractures may be summarized as follows: they are encountered more commonly among males and although fracture incidence rises along with aging, they are most commonly seen during adolescence. Motor vehicle accidents are the most common cause. Condyle is the most frequently encountered fracture localization and majority of the fractures are nondisplaced and greenstick fractures for which conservative treatment approach is usually adequate. 2, 9, 14, [17] [18] [19] [20] In the present study, all the age groups except 0 to 2, exhibited male dominance and this rate was observed to be 2.3/1. The difference is believed to be originating from more aggressive behavior of male children and their games which include more dangerous characteristics. The increase of this rate to 2.8/1 in 7 to 11 age groups which is known to be a group of school and play, supports our view. Consistent with those results, Ferreira et al observed the male/female rate as 3/1 in all age groups except 0 to 3 age groups. 18 Generally, while fracture incidence has been determined to elevate with the increase in age, in the present study, fractures were most commonly encountered in 7 to 11 age (38%), which was a result different from the ones reported in the related literature. Mandibular fracture in 12 to 16 age groups are 33% of childhood mandibular fractures. In their series of 521 cases, Ferreira et al reported a rise in fracture incidence along with age and also noted the 16 to 18 age groups as the group which presented highest fracture incidence (48%). 18 They explained this result by adult nature of facial skeletal structure in this age range. However, the fact that 16 to 18 age groups constituted almost half the population of their series, may suggest that this series might not truly represent pediatric fractures. Although in certain articles adolescence was recognized to end at the age of 19 9 the general view accepts the age of 16 years as the end of adolescence. 2, 21, 22 Since the pediatric period is recognized as individuals Յ16 age in Medical Faculty of Erciyes University, children conforming with this age range were enrolled in the present study and classified in 4 groups. Mean age of the 235 cases was 9.2 years (minimum 10/12 months, maximum 16 years). Only one case was below 1 year age. The mean age of the present case series had a younger population when compared with the related literature. 2, 18, 21, [23] [24] [25] The fact that mandibular fractures were observed mostly in 7 to 11 age groups, indicates that school-play period children constitute a high-risk group for mandibular fractures. Primary school period comprises that age group and children start to explore environments that are not controlled by their parents. Pediatric mandibular fractures present during the end of the mixed dentition and bear similar traits with the fractures taking place among people above 12 years age in terms of fracture site and treatment principles. 9, 24, 26, 27 Thus, we believe that the present series reflects the characteristics of pediatric population due to inclusion of children with lower ages.
The previous studies have reported the incidence of mandibular fractures among 0 to 6 age groups as 11.9%. 18 In our study, 0 to 6 age groups consisted 29% of all the mandibular fractures. The higher incidence of mandibular fracture among infants and preschool age group, suggests presence of certain sociocultural childrearing problems along with careless and inattentive behavior patterns of parents in our country. Another study conducted on a series of 30 cases with pediatric mandibular fractures published in Turkey, determined fractures most commonly (50%) among 1 to 5 age groups which supports our opinion, as well. 28 The most common etiologic cause for pediatric facial fractures has been reported to be motor vehicle accidents (5%-80.2%) in the literature. 9 The incidence of pediatric mandibular fractures resulting from motor vehicle accidents has been reported to be 53% by Ferreira et al and 50% by Posnick et al. 18, 29 Infante Cossio et al, reported the motor vehicle accidents as the most common etiologic cause, as well 21 (Table 12) .
Regarding the distribution of etiologic causes over age groups, the most common fracture etiology is observed to be traffic accidents in all age groups (48%). In the present study, fracture risk associated with traffic accidents was determined to increase particularly among individuals above 2 years age, and it was observed to have a similar incidence in patients above age of 2 years. Moreover, according to the distribution of cases over months, mandibular fractures exhibited a considerable increase during summertime (June, August, September). Because Turkish families prefer particularly summertime for holidays and therefore cause traffic congestions, the incidence of traffic accidents soar during that period. Furthermore, since summer hosts the holiday period for schools, children playing on the streets constitute a potential risk for traffic accidents.
In the present study, falls were the second most common etiology (41%). Falls are most frequently observed among 7 to 11 age groups. Fall from height was the most commonly encountered subgroup for falls, followed by falls from bicycle (9%) and falls while walking (9%). Fall from swing is encountered particularly as a play accident for older children.
Fall from height (7.8%-48%) and fall from bicycle (7.4%-48%) have been reported to be the second most common etiology for pediatric maxillofacial fractures, after traffic accidents. 9 Ferreira et al, reported the incidence of etiology for their series with pediatric maxillofacial fractures and pediatric mandibular fractures as follows, respectively: fall from height (16.6% and 14.8%), fall from bicycle (11.4% and 12.9%). 12, 18 Posnick et al, reported fall from height incidence as 23% for their series consisted of 81 cases. 29 While Siegel et al, reported the incidences of fall from height as 7% and fall from bicycle as 12%. 15 Apart from those, Thoren et al, reported bicycle accidents and falls as the most common etiology in their series of 157 cases with pediatric mandibular fracture (Table 12 ). 25 In our series, presence of 9 (4%) assault and 6 (3%) gunshot injury cases indicated that children could be exposed to violence. Those results comply with the studies which report assault incidence in children as 3.7% to 61.1%. 9, 18 Apart from the general data, Siegel et al 15 reported assault (35%), MVA (28%), bicycle injuries (12%), and falls (7%) as the most commonly encountered etiologies, respectively. Again in the same article, physicians are recommended to consider child abuse in isolated mandibular fracture cases. In the present series, while there were many isolated mandibular fractures, except the 4% which were grouped under the assault main title, none had suffered personal violence. In many studies, while mandibular fracture cases associated with sporting injuries are reported to occur more commonly as a result of aging, in the present study sporting injuries were very few. 30, 31 In the present series, most common fracture sites were condyle among 0 to 2 and 7 to 11 age groups, and parasymphysis in 3 to 6 and 12 to 16 age groups. However, the most common fracture site for the all the cases was parasymphysis (34%). The other common sites were as follows: condyle (19%), corpus (15%), dentoalveolar (12%), angulus (10%), symphysis (9%), and ramus (2%), respectively. The study of Ozgenel et al, comprising a series of 30 cases, showed parasymphysis (40%) as the most common fracture site. 28 Fracture sites in both our and Ozgenel's studies yielded differences from the literature. In our opinion, the low mean age present in both of the series may be the underlying cause because weakest region during mandibular development, particularly in preschool period, is known to be the parasymphysis. Moreover, we believe, foramen mentale, 1 which has a close localization (deciduous canine-cuspid) to parasymphysis during mandibular development, contributes to the fragility of this site. The presence of parasymphyseal fracture in 30 (44%) of 68 cases belonging to preschool age group, supports the opinion that parasymphysis is the most fragile site during early period of pediatric development. Similar to parasymphyseal fractures, corpus fractures were also determined to be more common among 0 to 6 age groups and Annals of Plastic Surgery • Volume 63, Number 5, November 2009 Retrospective Analysis of Mandibular Fracture Cases contrary to the data in literature, found to exhibit a decreasing incidence as children get older. These results support the fact that parasymphysis and adjacent corpus areas are weak sites during early development period of pediatric population. The high number of dental buds during mixed dentition in particularly parasymphyseal and corpus sites, the extension of those buds close to the proximity of the inferior border of mandible leading to excessive dental bud rates compared with the bone tissue, weaken those areas and cause them to fracture more easily. In the literature, while condyle and dentoalveolar fracture incidence is observed to be high during early period, it drops in higher ages. 9, 20, 25 Although corpus and angulus fractures seem to be uncommon in the early period, their incidence elevate in older ages. 9, 15, 18, 25, 30, 33 In the present study, while the condyle fracture incidence was highest among 0 to 2 and 7 to 11 age groups, dentoalveolar fractures were observed to have an almost equal incidence in all age groups. Although Ramus fractures were not found in 0 to 6 ages and angulus fractures were not present in 0 to 2 ages, they were affecting the following ages equally. Although corpus fractures had a high incidence in the 0 to 6 age groups, their incidence declined in the following ages.
Because children have dental buds and developing tooth roots, mandibular fractures generally have an inferior to anterior course and often present with a long and irregular character. 33 Smartt et al, reported pediatric mandibular fractures as less fragmented than those of adults. 30 The pattern of the fractures in our series were as follows: single fracture line in 145 cases (62%), unilateral multiple (bipartitetripartite) fractures in 40 cases, and bilateral fractures in 50 cases; multiple fracture line rate constituted 38% of all the cases. There were 8 tripartite fractures; 1 among unilateral multiple fractures and 7 among bilateral fractures. There was no case in our series which had more than 3 fractures and the mean number of fracture was 1.4 per patient. Siegel et al reported multiple fractures to be more common among 12 to 18 age groups (59%) and mentioned the same rate for children of 0 to 6 years as 35%. 15 In the present study, while unilateral multiple fractures showed an increase by the elevation of age, bilateral fractures were observed to be more common particularly in children of 0 to 2 age groups (78%). We believe, this result supports the fact that a mandible having many tooth buds, exhibits a more fragile structure.
Moreover, since mandible bears the characteristics of an adult mandible after 12 years and the root of the canine localized in parasymphysis weakens this area, parasymphyseal fractures are commonly encountered in 12 to 16 age groups, as well. In the present study, the most frequent fracture site among patients with multiple fractures, was parasymphysis. It is well known that the presence of a single fracture line in mandible, requires an investigation for another fracture. 34 In this case, the site to be checked out most frequently is known to be condyle. 35 In the present series, the most common fracture site among patients with multiple fractures, was parasymphysis ϩ condyle followed by parasymphysis ϩ dentoalveolar and parasymphysis ϩ angulus combinations. General data indicate isolated mandibular fracture among pediatric patients as uncommon. Because, according to the literature, the higher rate of cancellous/cortical bone and the larger amount of surrounding fat tissue along with less pneumatization and presence of unerupted teeth during those ages, provide additional elasticity and stability to the mandible. 9, 16, 18, 23, 24, 28, 29, 30, 36 In conclusion, it has been reported that a stronger amount of trauma is needed to cause mandibular fracture in pediatric patients compared with the adult population. 9, 12, 18, 28 Thus; maxillofacial fractures and, cranial and cervical injuries are expected to occur alongside mandibular fractures in pediatric patients. 9, 12, 18, 28, 30, 37 In the present series, contrary to the previous data, while 207 (88%) cases had an isolated mandible fracture, 28 (12%) cases had combined fracture (accompanying maxillofacial fracture), moreover, the most common midface trauma associated with mandibular fractures was zygomatic trauma. This difference may be explained by the younger population or presence of traumas directly localized to mandible in our series. Furthermore, this results support the proposition put forward by us that a mandible with unerupted teeth can be fractured more easily.
Additional traumas accompanying pediatric cases with maxillofacial fractures constitute 10.4% to 88% of all cases in literature. 9 Among those, cranial injuries are observed to be the most frequently reported accompanying injuries. 9 The series studied by Ferreira et al, had an additional trauma incidence of 64.9% accompanying maxillofacial traumas. 18 In their study, most frequent accompanying traumas were reported to be cranial injuries (40%) such as brain contusion, cranial fracture, and intracranial injuries. 18 In our study, we encountered accompanying additional traumas in 85 (36%) cases, and the most common ones among those were cranial (36%) and orthopedic (35%) injuries. Cranial injuries were most common in 0 to 6 age groups (57%) and orthopedic injuries were observed to replace it in the following ages. The higher number of cranial traumas among smaller children, complies with the fact that skull is larger than face in this age group. 9, 12, 14, 17 Five (2%) of all cases accompanied multitraumas like cranial injuries, exhibited a mortal course. The main reason behind cases which had a mortal course, was motor vehicle accidents. None of the cases had a mandibular fracture which would cause an airway obstruction and mortality causes were only the accompanying traumas except maxillofacial trauma. We believe, the high rate of mortality in the present case compared with the literature, may be due to younger population of our series and the gravity of the accompanying injuries due to severity of the traumas. 9, 18 Conservative treatment and/or CR are believed to be the most frequently applied and most appropriate approaches for treatment of pediatric mandibular fractures. Because most pediatric fractures are of nondisplaced or greenstick type characteristics, conservative treatment approach suffices. 9, 14, 18, 20, 38 The fact that pediatric fractures heal more rapidly than adult fractures and that include adaptive bone and dental development during the following periods, contributes to the effects of conservative approach. 9, 18, 20 Conservative treatment is limited with analgesic administration and liquid or mashed diet. In the present study, conservative and CR worked for 142 (60%) cases. The analysis on distribution of the treatment method over ages, revealed prevalence of those 2 approaches in all the ages. Ferreira et al used maxillomandibular fixation (MMF) for treatment of pediatric mandibular fractures in 78.4% of their series. 18 In the present study, while 52% of our cases were treated with MMF, 13% were subjected to OR ϩ MMF and 22% were subjected to OR. On the other hand, treatment of severely displaced fractures by conservative approach is not appropriate. Such fractures require OR and internal fixation. However, indication of OR in pediatric fractures is lower than those of adults. Because, particularly the high number of unerupted teeth during mixed dentition complicates a safe fixation which would not harm those structures.
However, except condyle region, in presence of displaced fractures and multiple fractures, OR is indispensable. Because mandible of individuals Ͼ12 years is similar to adult mandible, OR and internal fixation can be applied easily. Our OR rates for 0 to 6 age groups were similar to those of Ͼ12 age group; cooperative difficulties for applying close reduction in this age group and inappropriate nature of present teeth may be mentioned as the underlying factors. Generally, OR has been applied by an intraoral and subperiosteal approach via usage of circummandibular wiring and titanium plates. During OR, micro or midi titanium screw plate systems with a diameter of 1.3 and 1.5 mm, should be employed for internal fixation and plate should be placed to the inferior border of mandible to assure a distance as long as possible between the plate and the teeth buds. Fixation should be carried out monocortically by short screws at an appropriate fixation. To increase the rigidity of the fixation, we do not recommend placement of a second plate to the children below 12 years. In such cases, rigidity of the reduction may be achieved through interdental wires. We recommend removal of the employed plates after the achievement of bone healing, probably after 3 to 6 months, with the aim of preventing them to display a negative effective over bone development. Although this secondary operation is considered as a disadvantage compared with the absorbable plates; it has not been applied in our clinic due to more difficult use of resorbable plates, larger size of plate and screws for pediatric mandibles, high cost, and lower success rates for fixation with those plates compared with the metal plate fixation. Those plates have been employed by us only on 4 patients and unfortunately one of them exhibited malunion.
Because pediatric mandibles have a high osteogenic potential, fractures heal more rapidly and with less complications. 23 Twenty (9%) cases which have been treated and followed up, displayed complications such as infection, malocclusion, and plate exposition. Infection and occlusion disorder were the main complications. The distribution of complications over ages indicated a high incidence in 12 to 16 age groups, which suggests that along with aging and mandibular maturation, complications may show an increase, as well. Weak oral hygiene encountered in 12 to 16 age groups contributes to the increase in complication rates. Considering the high frequency of fractures, no correlation could be found between complications and fracture localization. Regarding treatment methods, ORs showed the lowest complication rates. Three of 6 patients exhibiting occlusion disorder had condyle fracture and they were corrected by an early intervention. In children, condyles have an intense vascularization. Therefore, in case condyles display a fragmented fracture, hemarthrosis and a following ankylosis may develop. 9, 20, 38 None of the cases in our series in which we had the opportunity to follow-up the ones with condyle fractures, developed a TMJ ankylosis. However, since half of our cases were not from the region of our clinic, we could not have the chance to follow-up our patients at an appropriate level, and therefore we do not have clear data on complications.
In conclusion, although some authors say that presence of teeth buds in pediatric mandible make the mandible more stable and less fragile from birth to the end of the period of the mixed dentition, we believe, this structure causes mandible to be fractured more easily. Regardless of the fracture mechanism and localization, pediatric mandibular fractures which are seen less frequently compared with those of adults, require a specific and different treatment. Although mostly less invasive methods are preferred, we believe that ORs should be considered when required to, as well.
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